Summary. The 
, our knowledge of reproduction in this important group is based on a limited amount of field-collected material (Hamlett, Vaginal smears The animals were captured between 08.00 and 11.00 hours each day to procure vaginal smears. Because of the small size of the bats (mean non-pregnant weight = 10-6 g), the smears had to be obtained by aspirating distilled water introduced into the vagina with specially designed microeyedroppers (Rasweiler, 1970) . Micropipettes suitable for this purpose are now commer¬ cially available (Disposable Micropipettes by Kensington Scientific Corp., Oakland, Calif. 94608) .
The smears were examined fresh or dried, fixed in ether : ethanol (1:1) and then stained by the Papanicolaou technique (Lillie, 1965) .
Distribution of reproductive material
The study was based on 103 G. soriana killed between 10.00 and 13.00 hours at daily intervals between mating, or oestrus, and Day 24 of pregnancy (n = fifty-eight), pseudopregnancy (n = nine), or the cycle (n = thirty-six). Two to eight animals were killed on each day. At least two animals per day were pregnant. Gaps or poorly represented intervals occurred between Days 8 to 10 and 15 to 18 of the cycle.
Histological procedures
The bulk of the reproductive tracts were fixed in Helly's fluid. However, one or two tracts representing each day of pregnancy were preserved in Carnoy's fluid for histochemical purposes. The tissues were embedded in paraffin wax and sectioned at 5 µ .
The Helly-fixed material was stained with haematoxylin and eosin, Masson's trichrome procedure, Azure A-eosin at pH 4-5, and iron haematoxylin or iron haematoxylin-periodic acid-Schiff (PAS) procedure. The Carnoy-fixed material was stained with the PAS procedure, with the Azure method of Flax & Himes (1952) , and with Alcian blue 8GX at pH 2-0. Details of the tissue treatment procedures are described elsewhere (Rasweiler, 1970 (Rasweiler, , 1972b Table 3 ).
In view of the fact that dissolution of the zona pellucida is such a slow process in this species, its contribution to loss ofthe zona by the blastocyst would appear to be questionable. Comparison of zona-encased morulae and blasto¬ cysts indicated that the zona expands and thins considerably during blastocyst formation. Possibly, expansion of the blastocyst continues until the limit of the elasticity of the zona is reached when rupture occurs.
The blastocysts normally do not enter the uterine lumen. Rather, they lodge within the uterotubal junction, which runs a lengthy course through the fundal endometrium, and penetrate from there into the surrounding endo¬ metrium. Therefore, implantation is not interstitial from the uterine lumen, as previously reported (Hamlett, 1934a (Hamlett, , 1935 , but is more appropriately termed 'uterotubal' (Rasweiler, 1970 (Text- fig. 1A to D). Since it was not possible to measure most of these objectively, an attempt was made to estimate them subjectively using scoring systems that ranged from 0 to +5.
The oviduct was usually in its most regressed condition on Days 16 and 17 of the cycle. In the event of pregnancy, the oviduct remained like this until at least Day 24, the latest stage examined. The height of the epithelium of the infundibulum and ampulla ranged between 7 and 13 µ , and many of the secretory cells possessed bulging apical portions or 'secretory domes' into which the nuclei had frequently been squeezed (Text- fig. IB and PL 1, Figs 3 and 4) . Thereafter, a gradual hypertrophy of the preampullary epithelium became evident in non-pregnant animals. By Day 1, the epithelium had reached its greatest height, 20 to 30 µ in the fimbria (PL 1, Fig. 5 ) and 12 to 25 µ in the infundibulum (PL 1, Fig. 6 ). There was a concomitant enlargement of the nuclei and a decrease in the nuclear to cytoplasmic ratio which resulted in less crowding of the nuclei in the epithelium.
About Day 19 or 20 of the cycle, the B-cells started to come into prominence (Text- fig. ID) ; their nuclei were lighter and more vesicular, the nucleoli were more conspicuous, and the cytoplasm more basiphilic. Simultaneously, mast J. J. Rasweiler IV cells, eosinophilic leucocytes and monocytes began to appear in the lumen of the oviduct, particularly in the preampulla, with a peak being reached at about the time of oestrus (PL 1, Fig. 6 ). Although mast cells and eosinophils were commonly seen in both the epithelium and the lamina propria (Rasweiler, 1972b) Fig. 11 ). As the vacuoles disappeared, the secretory cells assumed their 'peg cell' form (Text- fig. IB, PL 2, Fig. 12, and PL 3, Fig. 13 ). At first, the secretory domes were vacuolated but subsequently cytoplasm accumulated in them. As regression progressed, nuclei were squeezed into many of the projec¬ tions. The development of the projections helped to maintain the height of the ampullary epithelium (cf. Text- fig. IB and C (Text-fig. ID ). At mid-cycle, the preampullary epithelium was only 7 to 12 µ high (PL 3, Fig. 15 ). Immediately after ovulation, the ampulla of the oviduct containing the egg was markedly dilated with fluid while the contralateral one was not. This fluid persisted, though in decreasing amount, until Day 3. The laminae propriae of both oviducts were oedematous during this interval (PL 2, Figs 9 and 10), but the oedema had largely subsided by Day 4.
On Day 1, there also appeared to be a transient decrease in the degree of vacuolation of the secretory cells in the oviduct containing the egg relative to those in the contralateral oviduct (cf. PL 2, Figs 9 and 10). This was evident even in sections of ampulla not dilated by fluid.
Between Days 4 and 11, the unilateral oviduct reaction was usually pro¬ nounced. During the first half of this interval, its most outstanding manifesta¬ tion was a difference in the degree of vacuolation between the two oviducts (cf. PL 2, Figs 11 and 12) ; invariably, it was greater in the ampulla and isthmus proximal to the cl. Furthermore, the epithelial cells throughout this oviduct were generally larger and contained more vesicular nuclei. The distinctions between nuclear and total cell size in the epithelia of the two oviducts were retained after disappearance of much of the vacuolation and persisted in most tracts until preovulatory changes made their appearance (cf. PL 3, Figs 13 and 14, 17 and 18).
The vacuoles did not entirely disappear in the oviduct contralateral to the cl. In fourteen of twenty-six tracts from bats killed between Days 10 and 14 inclusive, some vacuolation persisted in the epithelial cells of the ampulla and J. J. Rasweiler IV isthmus on this side (cf. PL 3, Figs 13 and 14) . This distinction continued to be apparent until the 24th day of pregnancy, the latest stage examined.
Possibly because of the tendency towards alternation of ovulations, the preovulatory unilateral oviduct reaction was more likely to involve this oviduct as well, thereby establishing some basis for confusing the pre-and postovulatory phenomena in cycling animals. In the present series, all animals killed after Day 19 of the cycle exhibited sufficient oviducal stimulation both with respect to vacuolation of the secretory cells (cf. PL 2, Fig. 7 and PL 3, Fig.  14) and hypertrophy of the preampullary epithelium so that the response could be identified as preovulatory. The situation in the small number of animals killed between Days 16 and 18 was ambiguous enough to preclude any such judgement. (Table 4; PL 2, Fig. 11 and PL 3, Fig. 16 ; also see Rasweiler, 1972b In most mammals for which data are available, the tubai journey of the ova occupies from 3 to 5 days (Blandau, 1969) . Transport through the oviduct is tion, the long tubai journey of the ovum and slow rate of embryonic develop¬ ment in this species are presumably adaptations which permit regeneration of the endometrium before the arrival and implantation of the ovum.
Loss of the zona pellucida and its retention in the oviduct
In most other mammals, loss of the zona pellucida is normally a uterine phenomenon (Boyd & Hamilton, 1952; Enders & Schlafke, 1969; Dickman, 1969) . The only exceptions previously reported were for the elephant shrew, Elephantulus myurus jamesoni (van der Horst, 1942), the tarsier, Tarsius spectrum (Hubrecht, 1902 , cited in Boyd & Hamilton, 1952 , and the vampire bat, Desmodus rotundus (Wimsatt, 1954) . However, the observations for E. myurus were probably the result of fixation artifacts (Tripp, 1971) . Loss of the zona from mouse blastocysts will occur in vitro and in extrauterine sites (Dickman, 1969) . Since ectopie pregnancies are common in humans (Benirschke, 1969; Woodruff & Pauerstein, 1969) , the blastocyst of this species must possess the ability to lose the zona in extrauterine sites. This phenomenon may have developed in G. soricina ( 1 ) to prevent the zona from interfering with the initial attachment of the blastocyst at its implantation site within the restricted confines of the uterotubal junction, (2) because loss of the zona could be a prerequisite for escape of the ovum from the ampulla, or (3) simply as a reflection of the advanced state of development reached by the embryo in the oviduct.
The observations that only living ova are transported through the oviduct of G. soricina and the mare (Rowson, 1971 ) reveal a level of sophistication of the ovum transport mechanism not appreciated from work with other species. Possibly, the selection process relies upon physical differences between the living ova and degenerating ones or discarded zonae. It is also conceivable that the ovum could play a more active rôle, mechanically or chemically stimulating a localized portion of the wall of the oviduct to assist its passage into the uterus. Support for the latter theory comes from the observation of an apparent local effect of the early sheep embryo upon uterine motility (Cloud & Casida, 1969) . Furthermore, Humphrey (1970) noted in the mouse a localization of both fluid and strong peristaltic contractions in the vicinity of the oviducal loops containing the ova.
Cytology of the oviduct
The cells observed in G. soricina appear very similar to the 'clear cells' shown to be precursors of the mature ciliated cells in the oviduct of the rhesus monkey (Brenner, 1969) . This use of the term 'clear cell' would seem to be unfortunate, since it had previously been utilized to describe cells in the uterine and other visceral epithelia that resemble the oviducal basal cells (Rasweiler, 1972b (Greenwald, 1969; Fredricsson, 1969 ).
Cyclic histological changes
The appearance of free cells in the oviduct lumen at oestrus suggests that there may be increased ciliary action during this portion of the cycle, which can sweep them into the oviduct from the peritoneal fluid. Evidence for such a current has been observed in other species (Alden, 1942; Blandau, 1961; Humphrey, 1968) .
Similarly, dilatation of the oviduct at oestrus (Blandau, 1961) and increased secretion of oviducal fluid (Bishop, 1969; Hamner & Fox, 1969; McDonald & Bellvé, 1969) have previously been noted but no mention was made of any differences between the two oviducts in uniparous species. In ovariectomized rabbits, the secretion rate was increased to 'oestrus' levels by the administration of oestrogen and was inhibited by progesterone (Hamner & Fox, 1969) .
The endocrine control of the phenomenon in G. soricina could be similar with the local effect being due to one or more of the following factors : ( 1 ) higher oestrogen levels reaching the oviduct proximal to the Graafian follicle or new cl through points of'fusion' between the ovary and oviduct: (2) peculiarities of the blood or lymphatic drainage of the ovary which permit local stimulation of the proximal oviduct; (3) direct stimulation of the oviduct by hormones in the follicular fluid or released by the cumulus or granulosa cells; (4) physical and/or chemical (i.e. non-steroidal) stimulation by the egg, the cumulus or granulosa cells, or the follicular fluid.
The temporal sequence of changes in the oviducal secretory cells suggests that the vacuolated areas may develop more completely in the oviduct proximal to the Graafian follicle because of the higher oestrogen levels existing there. They may then be more thoroughly dissipated on the side proximal to the cl because of higher progesterone titres. Replacement therapy in ovariectomized rabbits (Greenwald, 1969; Koester, 1970) and cows (McDaniel, Scalzi & Black, 1968) has shown that hypertrophy of the oviduct and the synthesis of secretory products occurred after oestrogen treatment, whereas progesterone effected release of the secretion.
The apparent decrease noted immediately after ovulation in the degree of vacuolation of the secretory cells in the oviduct containing the egg may have been a response to progesterone introduced with the follicle contents. In other species, progesterone has been shown to be present in the follicular fluid (Short, 1964; Channing, 1969) .
The histochemical observations suggest that glycogen mobilization from the
